physical findings established the diagnosis of a coronary arteriovenous aneurysm in a 6-year-old asymptomatic schoolgirl. During the 7 years that have ensued, her heart size, electrocardiogram, and general condition have remained normal. Review of the literature discloses 13 autopsy-proved coronary artery fistulas and 8 cases wherein the diagnosis was established by exploratory thoracotomy or cardiac catheterization. The data indicate a wide variation in the clinical significance of the lesion and lead to the conclusion that management is best established on an individual basis. 
ABNORMAL communications between coronary arteries and the coronary venous system constitute arteriovenous lesions in the strictest sense of the word. To use the term arteriovenous with reference to communications between the coronary arteries and structures such as the right atrium, right ventricle, and the pulmonary artery is open to criticism from a semantic point of view, but appears to have become accepted through common usage. In this report, arteriovenous refers to any fistulous communication through which blood is shunted into vascular channels without first passing through capillaries. Although all coronary fistulas exhibit dilatation usually aneurysmal in degree, the converse is not true (i.e., not all coronary aneurysms are due to fistulas). Coronary arteriovenous fistulas are potentially serious lesions that have been successfully treated surgically; their diagnosis is, therefore, a matter of concern to all physicians. Thirteen 
CASE REPORT
A 6-year-old schoolgirl was referred for consultation in May 1949 because of a heart murmur first heard a year previously. The medical history indicated that her birth followed a normal pregnancy and that physical development and functional capacity had been normal. Under medical observation she has continued to develop normally to her present age of 13 years. She has always been an energetic child, participating in all ordinary childhood activities save for highly competitive sports.
On physical examination, abnormal findings, were limited to the heart and have shown no significant change during the 7-year period of observation. The pulse and apex beat were normal. A thrill was not detected. The intensity of the heart sounds was unremarkable. Normal duplication of the second sound in the pulmonary area was observed with the patient in the supine position. A striking cardiac murmur was present. This murmur was loudest in the left fourth and fifth interspaces at the midclavicular line, less intense at the left sternal border, and faintly audible at the angle of the left scapula. It was not transmitted into the axilla. A peculiar superficial quality was noted by all observers. The murmur, moderately high pitched and hollow in quality, began late in systole while its greatest intensity occurred during early diastole, throughout which phase it was continuous ( fig. 1) 10, 1952 , revealed a tortuous, markedly dilated vessel or group of vessels apparently located in the anterolateral wall of the heart and filling simultaneously with the ascending aorta. Film detail was impaired by patient movement, and it was consequently impossible to delineate with certainty the proximal portion of the involved coronary artery, apparently the right, or the site of the abnormal commaunication. Considered together, however, the angioeardiographic and physical findings are regarded as diagnostic of a coronary arteriovenous fistula with aneurysmal dilatation of the shunt-bearing vessels. The late onset and maximum diastolic intensity of the murmur are consistent with shunting during the diastolic period of coronary blood flow; the area of maximum intensity and superficial quality of the murmur are consistent with the course of a coronary artery.
During the 7-year period of observation, there has been no disproportionate increase in heart size. Physical development and functional capacity remain excellent. It is planned to continue this patient's medical observation on a routine basis. Should there be subsequent appearance of synmptoms or functional disability, surgery will be reconsidered and in this event coronary arteriography and cardiac catheterization can be employed to achieve accurate anatomic and functional diag- in a 60-year-old woman who died accidentally; detailed data were not recorded. The left coronary artery took anomalous origin from the pulmonary artery and there was a "crab apple sized" dilatation of the right coronary artery close to its origin from the aorta, believed to be due to a communication with the anomalous left coronary artery. Abbott stated, "The course of blood was towards the pulmonary artery." Case 2. Halpert2 described a case of congenital arteriovenous fistula wherein a branch of the right coronary artery was aneurysmally dilated and communicated with the coronary sinus via an anastomotic loop that exhibited histologic characteristics of both arteries and veins. Aneurysmal, serpentine dilatation involved the structures through which the abnormally shunted blood passed; branches of the right coronary artery distal to the "feeder" branch were not remarkable. Although cardiac symptoms or signs were not known to have been present, the heart weighed 500 Gnm. and the left ventricle was hypertrophied.
Case 3. Nagoya and Takahashi' described a marked, diffuse, serpentine aneurysmal dilatation of the circumflex branch of the left coronary artery that communicated directly with the coronary sinus (also dilated). Radiologic examination demonstrated a rounded left heart border, prominent pulmonary artery segment, and hilar dance. The electrocardiogram was normal. Although the murmur was not regarded as characteristic, it suggested patent ductus arteriosus. At surgery, a thickened, abnormal vessel, probably arising from the left coronary artery, was seen to enter a pea-sized aneurysm-like sac on the pulmonary artery. That the continuous murmur was caused by this vessel was established by its ligation and the subsequent recovery of the patient. Four months later at follow-up examination, there was recorded a moderately harsh systolic but no diastolic murmur.. Case 15. Paul et al.`5 described a coronary arteriovenous communication that was discovered at surgery for a suspected patent ductus arteriosus. In their patient, a 9-year-old boy, blood traversed a diffusely dilated right coronary artery, a large venous plexus, and a coronary vein en route to the coronary sinus. No murmur had been heard at birth, but at the age of 2, in association with a transient hemiplegia of unknown etiology, a loud systolic murmur was first noted. Following scarlet fever at age 5, a loud apical systolic murmur, followed by a third heart sound and diastolic rumble, was described. Subsequently, the diastolic rumble disappeared, while there was a loud, continuous murmur along the lower right sternal border with maximum intensity occurring during systole. Blood pressure was 110/75 mm. Hg. The preoperative differential diagnosis was arteriovenous fistula involving the chest wall, the lung, or the coronary vessels. At operation, the coronary arteriovenous fistula was encountered, but its ligation was not attempted for fear of jeopardizing the myocardial blood supply. The patient continues to be well and is free of symptoms at 23 years of age.'C ase 16. Gross,1 at thoraeotomy for suspected patent ductus arteriosus, encountered a probable arteriovenous fistula of the coronary circulation in a 16-year-old boy. Heart murmurs had been present since birth and, preoperatively, a harsh, continuous murmur and thrill were maximum over the third and fourth left intercostal spaces adjacent to the sternum. Coronary arteriography by the controlled approach of occlusion aortography,46 stands to offer the most precise anatomic diagnosis of coronary arteriovenous fistula that can be achieved during life, and should prove superior to surgical exploration in this respect. To date, there has been no opportunity to demonstrate this conviction. Angiocardiography offers a more useful method for study of the heart and great blood vessels as a whole, but is distinctly inferior in the ability to produce satisfactory coronary visualization. Selective technics such as aortography, while providing optimum opacification of particular regions, suffer from their inability to reveal structures that in terms of blood flow are proximal to the site of injection. Inasmuch as angiocardiography is simpler to perform, bears a somewhat lower risk than aortography, and reveals a greater total amount of information about the heart as a whole, it is recommended as the initial procedure of choice if there is any doubt about the exact nature of the lesion in question. In coronary arteriovenous comimunications, angioeardiography during opacification of the right heart structures should demonstrate a filling or mixing defect at the site of shunts as large as those in the 4 cases studied by cardiac catheterization. It should be emphasized that any compromise in technical quality, particularly the use of detaildestroying slow exposures will seriously limit the approaches just discussed.
DIiafgniosis. The diagnosis of a coronary arteriovenous fistula depends upon the evaluation of a continuous precordial murmur especially when its location is unusual. Most continuous, niachinery-like murmurs are best heard at the pulmonary area and reflect the presence of a platent ductus arteriosus. A somewhat lower location of the site of maximal intensity might indicate an aortico-pulmonary septal defect or a ruptured aortic sinus aneurysm, 2 other lesions capable of causing similar murmurs. In the latter, the abrupt onset of the murmur in association with chest pain, provides a valuable clinical lead to the diagnosis. Unlike coronary arteriovenous fistulas, pulmonary arteriovenous fistulas often are associated with other vascular anomalies and exhibit a strong tendency to occur in families. When a murmur is present, it is also located over the lung fields. Pulmonary arteriovenous fistulas are usually identifiable by conventional chest roentgenography and are obvious by angiocardiography.47 Arteriovenous fistulas of the chest wall, muscles, and internal mammary vessels48-50 also may enter into differential diagnoses.
On the basis of this collected series of cases, it appears that murmurs due to coronary arteriovenous fistulas may be heard at various locations depending upon the site of the fistulous communication. In our case, since the fistula was close to the apex of the heart, the resultant murmur was similarly located, appeared to take origin close to the stethoscope and was intensified diiti ngl0 expiration.
If a continuous murmur is judged to rel)resent something other than a patent ductus arteriosus (and location may be the most important means of mnaking the distinc-. tion), additional studies such as cardiac catheterization, anigioeardiography, and aortography larovide means for making a iionsurgical diagnosis in the living patient.
Prognosis and Trea)tcnliet. The prognosis in this lesion like other arteriovenous shunts depends upon the volume and duration of the shunt as well as the ability of the heart to handle the increased load. 44 The cases reviewed here demonstrate the wide range of functional disability that can result. Thus, the most useful generality referable to prognosis and therapy would be the suggestiomn that the findings exhibited by the patient are a better guide than any set policy, conservative or otherwise. It may be worthwhile to summarize the evidence bearing upon prognosis provided by this series.
By repeated use of "remarkably well tolerated '12, 15 and The age at death of some of the patients in this series might seem to support the contention that longevity is the rule in coronary arteriovenous fistula. This is simply not true. The mean age of death of 13 autopsied patients was 55 years, while the range was from 1 to 85 years. Four patients died without reaching their forty-fourth year of life. The average figure for life expectancy at the age at which the 13 autopsied patients in this series died is 21.6 years.* This figure could mislead the unwary, since it fails to take into account other causes of death.
Inasmuch as it reflects actuarial factors such as the year in which death occurred and the age and sex of the patients, it is more meaningful than a figure expressing the average age at death. This short series demonstrates that longevity is possible with a coronary arteriovenous fistula, but provides little or no useful information about the life expectancy of patients with this lesion.
Convincing evidence exists to show that coronary arteriovenous malformations are indeed potentially serious lesions. Heart weights were stated in 9 of the 13 cases where *The figure of 21.6 
